This study focuses on how street design and land uses influence pedestrian behavior in a medium-sized Chinese city, Fushun. In cities throughout China, the change from workplacemanaged and assigned housing to market housing has profound effects on pedestrians. Coupled with motorization, pedestrian trips are increasingly external, not in the protected space of the gated block but pushed into massive arterials that now carry autos, trucks and buses in growing numbers. Long blocks, unenforced zebra crossings and inadequate green time at lights do not equitably accommodate those on foot; thus, pedestrians violate the system by crossing midblock.
INTRODUCTION
The changing land use patterns in Chinese cities directly affect pedestrian behavior by fundamentally altering the game in which pedestrians operate. Land use is a critical component affecting pedestrian behavior, as creating an overall environment where pedestrians are comfortable will maintain a higher mode share of walkers. Currently, walking still provides one of the dominant means of travel in most Chinese cities (NBS, 2006) . However, in China, the shift from managed and assigned housing to market housing has increased travel distances, and the large block urban form which once created a pedestrianoriented network has become one that is less convenient for walking. The growth of the urban arterial in Chinese cities play an important role in circulating vehicular traffic, but at the same time their wide crossing distances can be problematic for pedestrians. Long pedestrian crossing distances increase exposure, potentially reducing pedestrian safety. Long crossings in turn can mean long waits for traffic during the pedestrian phase, with negative effects on traffic flows.
Significant demand exists for crossing midblock because of the long distances between intersections, but drivers often fail to stop at unsignalized crosswalks. Investment in traffic signal infrastructure, including pedestrian signal lights, certainly can help to manage flow, but are expensive. Finally, overpasses and underpasses are both costly and less convenient for pedestrians than surface crossings. Thus a challenge for policymakers is to find a set of infrastructure investments, operations solutions and transportation and land use policies that balances all these elements. This paper analyzes the emblematic tradeoffs of developing city transportation planning in Fushun, a city of 1.4 million in the northeast coast region in China. It provides insight into the factors, including land use which affects pedestrian crossing behavior.
BACKGROUND
A vast body of research on how land use affects pedestrian activity has emerged in the U.S. in the last decade (Frank and Engelke 2001; Handy et al 2002) . Dense areas were found to promote more travel walking within the neighborhood while large-block areas promoted leisure walking outside of the neighborhood (Oakes et al 2007) , and walking behavior within a neotraditional neighborhood is influenced by distance to destinations (Shay et al. 2006 ).
William Whyte (1971) used basic pedestrian tracking devices to observe how pedestrians moved in space and across intersections and developed a set of "rules of walking". During the same time period, research attempted to bridge the gap between the physical environment of a city and its more personal and social impact, coupled with the experience of walking with people's experiences of cities (Appleyard, 1981; de Certeau, 1984; Lynch, 1960) . Similarly, other research verified the linkage between block lengths and walking mode share, and the influence of street design on walkability (Jacobs, 1995) .
Urban spatial structure in most of the U.S. is currently based in a suburban style arrangement with wide arterials, sprawling destinations and minimal land use mix. While the literature in the U.S. has begun to determine the merits of a new urbanist neighborhood, cities in China are only starting to grapple with the issue in reverse; the choice is whether Chinese cities can preserve their traditional urban forms that support walking behavior rather than follow the path of many U.S. cities.
Besides full-scale change to the built environment, there are additional investments and policy interventions that can take place to influence pedestrian behavior. Sisiopku and Akin (2003) reviewed behavior at urban crosswalks to measure pedestrian perceptions toward various facilities. They found that properly designed facilities can encourage users to cross -with midblock crosswalks one of the most influential designs. Pedestrians crossed depending on the distance of crosswalk to desired locations, traffic signal phasing, vegetation and concrete barriers, and the position of a crosswalk with respect to adjacent land use that generate or attract pedestrian traffic. Other literature has used a before-and-after comparison of transportation investments to show that traffic calming techniques and policy measures prohibiting new roadway construction also contribute to walking behavior (Pucher, 1998; Clarke and Dornfeld, 1994) . Whether certain facilities such as midblock crossings are effective are dependent not only on the facility, but also on engineering, enforcement and education enhancement (Zegeer et al 2005) .
Extensive case study information and published literature on walking behavior to date are based on data from the U.S. or other developed countries where walking comprises a very low mode share, and most examples are based on suburban locations (Chu, 2004 , Cao et al. 2006 Greenwald and Boarnet, 2001 ).
The situation in China differs greatly. Because China is still in the midst of development, it can go further than to affect pedestrian behavior through traffic calming measures, treatments to individual hotspots, or adjusting signal phasing at certain intersections: China can consider preserving or altering the land use pattern and land form that determines development of the transportation system. Does a city like Fushun maintain a dense urban area with multi-modal shared streets, or achieve a more auto-oriented development pattern? This provides a remarkable opportunity to incorporate pedestrian needs at the early stages of a long-term development plan.
Providing for pedestrians in Chinese cities has been an evolving process, with the latest trend to integrate pedestrian signals, safety islands, and junction channelization in urban traffic projects, and more effort at the policy level and through national standards to ensure non-conflicting pedestrian phases are standard practice (Frame, 2004) . In Table 1 , Frame surveys the historical trend of pedestrian provisions in Chinese cities. Segregated and marginalized
• segregation by barriers and grade-separated crossing facilities as the pace of motorization and road construction quickens • street markets increasingly removed indoors and "street life" is diminished 2000s
Commercedriven
• implementation of pedestrianized shopping streets driven by economic and commercial motives • multi-phase signals enable non-conflicting parallel pedestrian phases • implementation of midblock signalized crossings • central safety island designs improve and provision is more widespread
In the last several years, Chinese research on pedestrian level of service, pedestrian infrastructure, behavior and safety has steadily entered the international discourse. Even though traffic engineering in China continues to focus on highway geometry, intelligent transportation technologies and road construction, two schools, the Beijing University of Technology and Nanjing's Southeast University have produced significant research focused on pedestrians in the urban realm (Gong et al. 2007; Yang et al. 2007; Shi et al. 2006; Zhao and Wu, 2003) .
Earliest studies in China focused on pedestrians as "disturbances" to traffic flow, and suggested engineering solutions for them at intersections (Wei et al. 2003) . More recent studies have attempted to analyze behavior and question whether crossings are adequate to accommodate those on foot (Shi et al. 2007 ). Both studies take a micro-level approach, examining the current road situation to see whether additional infrastructure should be built to separate the modes even further. Another study reported the attitudes of pedestrians in Beijing, China, finding that they preferred signalized intersections to above-or below-grade crossings (Tanaboriboon and Jing, 1994) . Most of the present-day research is focused in Beijing, a city that has constructed a massive concrete network of pedestrian flyovers and underpasses, and may not be directly applicable to small and medium-sized cities in other regions in China.
In China, much like in the United States, pedestrian planning has been a sub-discipline under traffic engineering rather than urban design (Wang, 2003) . Thus the indicator of success has been an optimization of traffic flow and overall safety, resulting in solutions which involve grade separation (HCM, 2000) . Sidewalks and pedestrian facilities have been integrated at the level of infrastructure planning. This viewpoint, however, neglects the intricacies of pedestrian behavior and the environmental and social benefits of maintaining this important mode share in the transportation mix.
RESEARCH METHODS
By using both traditional techniques (traffic counts) and more unconventional methods (pedestrian tracking) this research will evaluate current pedestrian facilities and examine the links between land use, street design, and pedestrian behavior. Observed behavior at intersection approaches in these wide roadways is a function of infrastructure design, operations, enforcement methods and user characteristics. The study hypothesizes that changing pedestrian infrastructure or traffic operations, when coupled with enforcement mechanisms, has the potential to alter pedestrian behavior.
Conceptual Model
Research for this study was designed to examine a variety of factors that could contribute to midblock crossing behavior. Individual socio-demographic factors such as gender and age;
environmental factors such as the land use, street design, and facilities such as skybridges and underpasses; traffic conditions such as heavy, high-speed traffic; and enforcement factors and education/policy drivers were reviewed to test their effects on midblock crossing behavior. To discover the reason for the observed behavior, a qualitative attitudinal survey was conducted for pedestrians crossing at intersection, on skybridges, on striped crosswalks, and jaywalking midblock. Surveys were collected for pedestrians crossing on designated facilities and midblock to assess characteristics of midblock crossers -and what might convince them to change behavior. These surveys (n = 469) were to provide insights into pedestrian characteristics and major issues people face with travel by foot. However, acknowledging that pedestrians can claim to be more rule-abiding than they actually are, the qualitative instruments may give a biased outlook on actual pedestrian behavior. Essentially, these are stated preferences rather than revealed preferences. Lastly, a set of two focus groups were conducted to find out what attitudes and values pedestrians had that led to the observed behavior.
Supplementary block length studies, signal timing analyses around a main corridor, and spatial tracking surveys were designed to give a broader picture on the context and environment of pedestrian behavior. A full account of the survey content, sampling protocol, focus group design, and detailed methodology is available in "Purely a Matter of Convenience? Safety Implications for Pedestrians on Large Arterials in Fushun, China" by Tao in 2007.
This set of qualitative and quantitative survey instruments looks at micro-scale issues such as midblock crossings, medium-scale issues such as building infrastructure such as skybridges and underpasses, and large-scale issues such as overall city structure, block length and snowball effects of motorization.
Study Site: Fushun, Liaoning Province
Fushun is situated in Liaoning Province within China's northeastern region (Figure 2) and is a medium-sized city with an urban population of 1,428,000 (Liaoning Statistical Yearbook 2005).
Figure 2: Fushun's location in Liaoning Province in northeast China
Walking currently accounts for 41 percent of travel in Fushun, and travel by bus accounts for 28 percent of daily trips ( Figure 3 ). Continued widespread reliance on walking and bus reinforces the need to ensure that pedestrian needs are accounted for throughout the city.
Fushun
Projected mode split signals the increase in trips by bus, and since these trips are most often started and ended with a walking segment, the focus on the pedestrian is crucial for Fushun's current and future transportation plans. Source: Pucher et al. (2007) . World Bank (2006) . Note: The private motorized share includes company cars and taxis.
As for crossings, several pedestrian flyovers and one underground tunnel exist in Fushun.
For most at-grade crossings, zebra crossings are the most common infrastructure, periodically laid out across the landscape. These are common in Fushun, and are engineered in two formsthe white for the typical crossing, usually placed in busy areas, in front of shopping malls and big destinations. Yellow striping is painted for schools and hospitals to emphasize a warning. In some areas of the city, the paint has worn to near disappearance, and lack of money and/or a dedicated project means there will be no guarantee that the paint will be maintained.
RESEARCH FINDINGS
This study found evidence that even in moderate to busy traffic across a 6-8 lane arterial, pedestrians in Fushun are willing to cross midblock. In fact, pedestrians in Fushun often cross on unmarked locations on an intersection approach within 150-200 meter range of a signalized intersection with pedestrian lights. Several factors were found to be at play ranging from traffic operations issues to fundamental design of city structure. Due to the design of a transportation environment that marginalizes the walking population, pedestrians react by not following the rules and jaywalking midblock. This section will document the findings that midblock crossing is substantial and problematic in Fushun and infer why midblock crossing occurs.
Midblock Crossing is Prevalent and a Problem
Midblock crossing was a frequent phenomenon in every part of the city and all types of roadways ( Figure 5 ). Pedestrians tended to cross at the midblock even when another type of infrastructure (designated zebra crossings, skybridges) existed.
Figure 5: Midblock crossings were common on many types of urban arterials
To quantify the extent of midblock crossing behavior, a survey on eleven intersections in various parts of the center city showed that midblock crossing activity ranged from 20 percent to 66 percent of total crossings during fifteen minute counts along the roadway. Table 2 details the pedestrian counts comprised of blocks with varying road widths, block lengths, and speed limits.
A simple regression model using width of street, block length, and speed limits was used to predict midblock crossing behavior. However, due to a small sample size of intersections and the large variability in confounding factors such as land use type (i.e. school, hospital, retail, residential) and presence of a bus stop, results were inconclusive. The survey did however observe that midblock crossing behavior was prevalent along a wide range of arterials in Fushun. Two sites were then chosen for more detailed analysis, one in the center city and one in the newer development area. The goal was to obtain a qualitative understanding of midblock crossing behavior, and to conduct individual level surveys that would elucidate the reason for the behavior. Both sites chosen were major arterials, but one had a designated crosswalk and the other a skybridge. Table 3 compares the characteristics of both these sites. At the Xiyi Lu/Xisan Jie section, there were more intersection crossings during peak hours than during non peak hours (48 percent during AM peak, 58 percent during PM peak, and 38 percent during the mid-day count). During the PM peak, when pedestrian volume was the highest, there was the largest number of intersection crossings. From observation, two major variables could account for this. One, there were civilian traffic control (enforcement) which guide pedestrians to walk on designated intersection crosswalk rather than in the middle of the road. Two, the motor vehicle traffic volume was higher during peak hours and people were less willing to jaywalk. Table 4 and 5 show how the distribution of user type also influences crossing behavior during the mid-day and PM peak periods. 
MID-DAY PM PEAK
Although results show that gender had little to do with midblock crossing at the Xiyi Lu site, other user traits were important. Children (young students) tended to use the skybridge disproportionately more than other users. Although they comprised 5.1 percent of the total population counted, they were 12.0 percent of the skybridge users. The elderly tended to use intersections more than crossing midblock or using the skybridge. Although they comprised 7.5 percent of the total counted population, they were 10.8 percent of the ones crossing at the intersection. Although there were only 22 disabled people in this entire sample, every one of them used the intersection to cross the road, rather than midblock or at the intersection.
In the road section of Xincheng Road, a the 35 meter width compared to the 100 meters from the bus stop to the nearest designated crossing could possibly induce alighting bus riders to walk midblock rather than trekking the extra distance to cross the road at the intersection.
Observed crossings suggest that pedestrians alighting from buses crossed midblock during times of lower motor vehicle volumes. Tables 6 and 7 show how the distribution of user type influences crossing behavior during the mid-day and PM peak periods for the Xincheng Lu survey site. 
The pedestrian counts conducted at Xincheng Lu suggest that distance and light traffic flow were the biggest factors for not choosing to walk on designated crossings. In cases like this, more frequent zebra crossings or median safety islands would be of more interest to pedestrian users rather than improvements at the intersection or construction of additional facilities (such as skybridges).
Why Midblock Crossing Happens
In Fushun, midblock crossings are a function of a bundle of characteristics including traffic operations, road structure, weak enforcement on midblock crossings, and type of available pedestrian facilities.
Signals are Not Timed for Pedestrian Walking Speeds
Several intersections in Fushun were not timed taking walking speeds into account. It was posited that the green light for pedestrian crossing was too short and encouraged midblock crossing behavior. Fushun's Xincheng Lu, walking speeds required to safely cross the intersection ranged from 1.5 feet per second (ft/s) on a minor cross-street to 9.7 ft/s on the Xincheng Lu/Jingyu Lu intersection. Table 8 shows that none of the crossings on Xincheng Lu would meet the 4.0 ft/sec requirement set forth by the MUTCD standard. Xincheng Lu, an 8-lane major arterial 35 meters wide has been built on and expanded during the last ten years. One of the longest arterials in Fushun, it stretches through a large portion of the newer Shuncheng District, totaling 6997 meters (Fushun 2004). Snaking through major commercial sections of the newer district, it is both a commercial and employment attractor, but also reaches more sparse territory on the eastern side.
Consequently, a series of pedestrian tracking surveys on Xincheng Lu at the same four major intersections was conducted to see if there was any correlation between short green times and midblock crossing. Pedestrian tracking revealed that when pedestrian green times were short (for example, 12 seconds to cross 35 meters), people had a tendency to cross right outside the intersection rather than at the intersection itself. Figure 6 shows the pedestrian tracking diagram conducted for Xincheng Lu and Jingyu Street. Although this study represents a simple qualitative correlation between short signal timings for pedestrian lights and crossing behavior, there is nevertheless an indication that the signals on Xincheng Lu could be adjusted to adhere to standard walking speeds. Additional studies could be conducted to examine whether longer pedestrian crossing times would incentivize use of the intersection crosswalk.
Superblocks Can Encourage Midblock Crossing
Fushun's block lengths can be characterized as "superblocks." The average 200-300 meter blocks in Fushun are characteristic of many Chinese cities, but are much larger than cities in the U.S. and other western countries. Source: Adapted from Jacobs 1995.
Pedestrian infrastructure in the design and monitoring of these large arterials in Fushun is currently executed through the addition of pedestrian signals at intersections, the building of some skybridges and underpasses, and the establishment of midblock zebra crossings.
Transport planning standards in China, which do have guidelines for design of pedestrian infrastructure, do not adequately address the crossing realities of pedestrians. In the Standards for Transport Planning on Urban Roads (城市道路交通规划设计规范), there are general guiding principles for the selection of crosswalk locations on trunk roads. In most trunk roads, the distance between crosswalks (either zebra marking mid-section or at an intersection) must be 250-300 meters or less. For commercial areas, the standards flexibly note that crossings should be closer to each other, but specific details are left to the engineers who evaluate crossing locations based on the volume of crossings, especially when there is not enough capacity for a skybridge or underpass.
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In the older areas of Fushun, a tight grid pattern provides vehicle access throughout the area, but poor quality of secondary streets tends to focus traffic on better quality arterials.
Unfortunately, this also means that for pedestrians, instead of crossing two-lane linked streets in a densely gridded network, they must cross 6-8 lane arterials with controlled intersections up to 500 meters away. Figure 7 shows the long blocks of over 400 meters in Fushun's center city area. The placement of several large arterials through the core of Fushun has many implications for traffic flow, pedestrian movement, and increased midblock crossings.
Traditional Chinese cities forms involved larger complexes such as the danwei (单位) where people worked, lived and performed civic functions within several blocks of each other. Land market changes has made it such that people are now living further from their workplace, and transportation networks such as roads and rails are sustaining inner city travel and circulation.
In Fushun, a popular mode of travel during the last decade has been by bus. The dense network of bus lines provides mobility to the citizens at low cost, but has also spreads distances so that walking is not as local as it once was. With an inherited structure of state-owned worklive complexes, Fushun has a grid pattern that is overlaid with a larger network of superblock streets. As of March 2006, although 83 percent of trunk road arterials were categorized in acceptable condition 2 , only 37 percent of the secondary and branch roads were in acceptable condition (World Bank, 2006) . Several studies done for Fushun pointed to secondary routes as critical links in the system (Chen and Mehndiratta, 2007; Reguero and Finn, 2005) . In this manner, it is filling in some of the grid by creating more links in the network, including the addition of several cross-streets that break the long superblock distances.
The literature points to several characteristics of livable streets and urban form. The consensus is to provide convenient access to people who live on the street, but discourage through traffic. Gridded neighborhood street patterns with limited hierarchy have the most connectivity, but also tend to disperse traffic evenly throughout a neighborhood (Southworth and Ben-Joseph, 1997) . In the older areas of Fushun, a tight grid pattern provides vehicle access throughout the area, but poor quality of secondary streets tends to focus traffic on better quality arterials. Unfortunately, this also means that for pedestrians, instead of crossing two-lane linked streets in a densely gridded network, they must cross 6-8 lane arterials with controlled intersections up to 500 meters away.
The study finds that pedestrians are motivated to cross midblock on large arterials because of personal convenience, and discouraged to walk to a designated crossing due to long distances. Additionally, focus groups confirmed that pedestrians felt safer crossing at the midblock rather than the controlled intersection.
In urban areas of other countries, distances of 250-300 meters are considered too long for pedestrians to walk in order to reach a crosswalk. Through field observations, 250-300 meters is a distance pedestrians in Fushun are not willing to walk either. Preliminary investigations in
Fushun indicate that midblock crossings on major arterials are ubiquitous, but adding zebra crossings has a noticeable effect on pedestrian behavior; namely zebra crossings in close proximity encourage crossings on the marked crosswalk rather than jaywalking outside pedestrian facilities.
These findings imply that long uninterrupted blocks encourage haphazard pedestrian crossings along multi-lane arterials. Although Xincheng Lu does have some painted "safety islands," they do not provide any physical barrier to protect crossing pedestrians. The building of major arterials can be a boon for vehicular flow, but unless designed with pedestrian crossings in mind, they are dangerous and inconvenient for the walking population.
Weak Enforcement of Drivers and Pedestrians
Traffic is enforced through the Fushun Municipal Traffic Bureau. In Fushun there are two types of police enforcement. The first type is the traffic police that have the ability to deal with all aspects of traffic management, including vehicles, signal systems, and non-motorized modes. The second type is more of a light enforcement; these 200 or so traffic coordinators are positioned on certain hotspots around the street and able to guide pedestrians to use the pedestrian light and monitor bicycle traffic at intersections (Figure 8 ). Traffic coordinators are usually deployed during peak hours and at busy signalized intersections, rather than on the street. In taxi driver interviews, focus groups and discussions with traffic police about the midblock crossing behavior, a major theme emerged: enforcement was weak and people's attitudes and norms (素质) towards midblock crossing behavior needed to be changed. Each stakeholder considered another to be accountable for their actions; for instance, the drivers mentioned that pedestrians had to be more aware and cross at intersections while the pedestrians established that drivers should yield to those crossing at midblock crossings. This scenario becomes a blame game with no winning outcome. Focus group discussions also made it clear that there is a strong social element to both pedestrian and driver behavior. Taxi driver comments in interviews expressed the view that pedestrians were "in the way" and that the drivers had little patience for them. Both taxi drivers and many pedestrians as well viewed bicycling as old-fashioned but not disruptive. Pedestrians did, however, express some resentments toward automobiles and their users, whom they saw as arrogant and flaunters of traffic laws. In this sense, the tradeoff between the mobility function of an urban arterial and the convenience for crossing pedestrians is couched in a cultural context.
The high social status of many auto users and the automobile's important role in China's pursuit of rapid economic growth and modernity give it social priority over other modes. Those on foot push back by ignoring the rules for pedestrians, crossing streets at will, climbing over barriers, and ignoring the formally designated infrastructure (Figure 10 ).
Figure 10: Jumping over one-meter high barriers is a common phenomenon in Fushun
What could change this pattern of negatively reinforcing behaviors? Both survey and focus group results indicate that better enforcement and fines would be more effective at stopping jaywalking than pedestrian infrastructure, either barriers or overpasses. To ensure maximum efficacy of the pedestrian facilities built, driver behavior could be changed through investment in technology such as automatic red-light cameras and control of driver awareness using countdown lights. In both focus groups conducted in Fushun, the theme of traffic enforcement was a strong sentiment throughout discussions.
Major remarks included that "monitoring pedestrians is not as important as enforcing motor vehicles," "civilian traffic coordinators are not strict enough," "traffic police work hard, but the city needs more of them," and "enforcement is not strict enough for motor vehicles."
Dealing with pedestrian and driver attitudes and norms are critical in ensuring effective returns on major infrastructure improvements to the urban landscape.
Skybridges and Underpasses are neither Well-liked nor Well-used
One way to build out of the danger of pedestrian midblock crossings on the street level is to have grade-separated facilities such as skybridges and underpasses, and Fushun has done this ( Figure 11 ). Many Chinese cities have followed this route, and Beijing alone has over 400 skybridges (Li, 2006) .
Figure 11: Grade-separation is an investment in urban form affecting pedestrian behavior
Research has shown an unreceptive reaction towards these types of pedestrian infrastructure in China (Pan et al. 2007 ). In fact, for instance in a World Bank urban transportation project in Xinjiang, skybridges have been torn down due to pedestrians running across wide trunk roads where they did not take the pedestrian-only overpass right above them (World Bank, 2000) .
If policy makers do not understand pedestrian behavior, they could invest in expensive infrastructure few people use, a phenomenon prevalent in Fushun. For instance, the skybridge at Zhongyang Road was recently torn down and replaced with an underpass due to underutilization and "unattractiveness" (Yang, 2006) . Currently, there are 12 skybridges in Fushun (Fushun, 2004) . Costing approximately 500,000 RMB ($62,500 USD) each, the cost of skybridges totals $750,000 USD (in 2005 dollars). 
CONCLUSION
Fushun, like many medium-sized Chinese cities, is in its teenager years of economic and infrastructure growth. It is building its transportation bones at a pace almost too fast for the city's land use skins, laying out miles of wide lane arterials in anticipation of future growth. The economic, engineering, design and social ramifications of this are many, including a threat to the preserving elements of the "great street" and the culture of walking that has remained an artifact of daily interaction. Despite an overall national spirit towards notions of a drivable city, planners have an opportunity and a responsibility to maintain walkability in these Chinese cities.
China has rare opportunities for pedestrian integration at the large-scale -the visioning and implementation of a city structure at the level determining whether a gridded structure or a ring road structure would be more appropriate. There are 183 cities in China between 0.5 million and 2 million population (NBS, 2005) . Although many Chinese cities have their own structural legacies, there has been significant re-building and re-organizing medium-sized cities in China over the last decade. Planners and engineers can design for pedestrian comfort and safety proactively at the large-scale level and not the micro-level where every decision is a reactive one.
By considering the pedestrian at the beginning stages of the building cycle, medium-sized cities such as Fushun in China have tremendous opportunities to create an environment that accommodates typical pedestrian behavior. A variety of factors influence midblock crossing behavior, and in order to reduce this, the city can employ a combination of strategies. The highest level strategy is to focus on land use. Other strategies, such as the building gradeseparated infrastructure for complete mode separation may be necessary in some parts of the urban area, but carpeting the entire city in this way creates a layer of inconvenience and risk for pedestrians. Models such as the vibrant center cities in European historic centers such as Munich and Rome, as well as the tightly gridded Manhattan New York, can provide alternative examples of "great streets" and land use patterns that are made first for pedestrians, and then for other modes secondarily.
Fushun builds its large wide roads and pursues motorization as a sign of modernity as well as for economic development purposes. The city has chosen to address transportation issues through both "hard" infrastructure investments and "soft" policy interventions, but do not question the fundamentals of space allocation and use. As a result, Fushun's "intricate sidewalk ballet" 3 is conducted on a reorganization of street hierarchies and operating rules that give priority to the regional and city-wide, the long distance, and the motorized. In turn, a reordering is occurring in the everyday practices on the street. The relationship between the driver and the pedestrian becomes less negotiated and more planned. Policy-makers, engineers and planners should conduct an evaluation of whether large arterials provide benefit to all users, including pedestrians. Preservation and rehabilitation of current road infrastructure could serve as an alternative to the 6-8 lane arterial road building efforts.
In a larger sense, a broad rethinking of space allocations also might be in order. Future work following from this research should look at multimodal signal timing, and "complete streets" -multimodal designs -as ways of rebalancing the priorities given to all modes in the city.
